The occipital cortex of early blind individuals (EB) activates during speech processing, 2 challenging the notion of a hard-wired neurobiology of language. But, at what stage of speech 3 processing do occipital regions participate in EB? Here we demonstrate that parieto-occipital 4 regions in EB enhance their synchronization to acoustic fluctuations in human speech in the theta-5 range (corresponding to syllabic rate), irrespective of speech intelligibility. Crucially, enhanced 6 synchronization to the intelligibility of speech was selectively observed in primary visual cortex 7 in EB, suggesting that this region is at the interface between speech perception and 8 comprehension. Moreover, EB showed overall enhanced functional connectivity between 9 temporal and occipital cortices sensitive to speech intelligibility and altered directionality when 10 compared to the sighted group. These findings suggest that the occipital cortex of the blind 11 adopts an architecture allowing the tracking of speech material, and therefore does not fully 12 abstract from the reorganized sensory inputs it receives. 13 14 person's life are among the most challenging and exciting questions in neuroscience research.
Introduction

15
The human cortex comprises a number of specialized units, functionally tuned to specific types in primary and secondary 'visual' areas (Roder et al., 2002; Burton, 2003; Amedi et al., 2004 ; Table 1 . Proportion of correct responses for the story comprehension questions. Depicted are 105 the number of subjects (N) in each group, the mean (M), and the standard error of the mean (SE) 106 for each of the three conditions (Natural, Burton et al., 2002; Roder et al., 2002; Amedi et al., 2003) . As there is no prior on the 147 potential effect size for this contrast we restricted the analysis to the area around primary visual 148 cortex. The search volume was constructed from four 10mm spheres around coordinates in 149 bilateral Calcarine sulcus ([-7, -81, -3] ; [-6, -85, 4] ; [12, -87, 0] ; [10, -84, 6] (Scott et al., 2000; Davis and Johnsrude, 2003; Narain et al., 2003; Rodd et al., 197 2005 Rodd et al., 197 , 2010 Okada et al., 2010; Peelle et al., 2010) by showing that temporal brain regions 198 entrain to the natural rhythm of speech signal in both blind and sighted groups ( Fig 1F) .
199
Strikingly, we show that following early visual deprivation occipito-parietal regions enhance their 200 synchronization to the acoustic rhythm of speech ( Fig 1G) , independently of language content.
201
That is, the region around the Precuneus/Cuneus area, seems to be involved in low-level 202 processing of acoustic information alone. Previous studies have demonstrated that this area 203 enhance its response to auditory information after early but not late visual deprivation (Collignon 204 et al., 2013) and maintain such elevated response to sound even after sight-restoration early in 205 life (Collignon et al., 2015) . These studies did not find that this crossmodal response was related 206 to a specific cognitive function but rather pointed to a more general response to sounds 207 (Collignon et al., 2013 (Collignon et al., , 2015 . Interestingly, the current data suggest that this area is capable of parsing complex temporal patterns in sounds but is however insensitive to the intelligibility of 209 speech, again suggesting a more general role in sound processing.
210
In order to isolate the brain regions modulated by speech comprehension, we identified 211 those regions showing a greater activity for amplitude modulations that convey speech 212 information compared to amplitude modulations that do not. In addition to the right STG 213 observed in both groups (Fig 1H) , the blind showed enhanced cerebro-acoustic coherence , 1997) . Taken together, these results suggest that an audio-visual link between 288 observing lip movements and hearing speech sounds is present at very early developmental 289 stages, potentially from birth, which helps infants acquire their first language.
290
In the context of these evidences, the current results may support the biased connectivity , 2011; Dormal et al., 2016; He et al., 2013; Jiang et al., 2016; Peelen et al., 2013 ; Pietrini than previously thought in EB, potentially based on the reorganization of existing multisensory between sensory systems indeed exist between the earliest stages of sensory processing in 317 humans (Ghazanfar and Schroeder, 2006; Kayser et al., 2008; Schroeder and Lakatos, 2009;  between the two cortices is also qualitatively different; sighted individuals show a strong feedcortex of EB arises from direct occipito-temporal connection is consistent with previous results
339
showing that entrainment of theta activity in auditory cortex is insensitive to top-down influences 340 from left inferior frontal regions (Kayser et al., 2015; Park et al., 2015) .
341
Speech comprehension in the right hemisphere
342
We observed that neuronal populations in right superior temporal cortex synchronize to 343 the temporal dynamics of intelligible, rather than non-intelligible speech in both groups 344 combined. Why does speech intelligibility modulate temporal regions of the right, and not the sampling in time model ( AST; Giraud and Poeppel, 2012; Hickok and Poeppel, 2007; Poeppel, shown that the right hemisphere more specifically involves in the representation of connected 
365
Conclusion
366
We demonstrate that the right primary "visual" cortex synchronizes to the temporal 367 dynamics of intelligible speech, at the rate of syllable transitions in language (~6-7Hz). These 368 results demonstrate that the involvement of this neural population relates to the sensory signal 369 of speech and therefore contrasts with the proposition that occipital involvement in speech 370 processing is abstracted from its sensory input and purely reflect higher-level operations similar 371 to those observed in prefrontal regions (Bedny, 2017 
